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I’m so happy to see this so close to being ready to use.
 
I have tried not to make a lot of petty comments, but to focus on the major issue.
 
My major comment is to make sure it is completely clear that only the 40 CFR 230.3 criteria were used to
identify HRS qualifying wetlands for this study.  Additional delineation tools were employed to amplify the
work and make the delineation effort relevant to potential future work in the Cement Creek drainage, but
all wetlands identified in this report were solely identified as wetlands because they meet the 40 CFR 230.3
vegetation criteria specified in the HRS rule.  All of the other traditional tools/criteria don’t really matter for
this job.  Listing the plant species observed would be the most persuasive evidence.
 
The scope of the task was not to determine what influences the streamside wetlands, but to merely identify
the streamside wetlands according to 40 CFR 230.3 criteria and then to measure the streamside length on
both sides of the stream.  There is no funding or mandate for interpretation of the observations.  Sorry, but
the HRS rule (the law) determines that the streamside wetlands by legal definition are influenced by the
observed contamination in Cement Creek.  The rule does not require an interpretation of percent influence.
 
The HRS was written by Congress so it is not a scientific or engineering document, just the law.  It is
sometimes counterintuitive to a scientist’s or engineer’s training.  All you have to do is identify HRS
qualifying wetlands and measure their streamside length.
 
The T&E species and non-wetland environments parts look good.
 
Also “Project Area”, “Project”,  and “Study Area” are used interchangeably----I personally prefer “Study
Area”.
 
URS took away our company cell phones and required that we get individual new smart phones for
company business so my new personal cell phone number is 303-345-3151.  I won’t always carry it with me
(gym, yoga, cycling, etc.) because I can’t afford to lose it, but I will try to keep it with me this week.  This
week I have classes on Tuesday (6:00-8:00pm), Wednesday (5:45-7:15pm) and Thursday (7:30 to 9:00 pm)
so the phone will be turned off then.
 
Thanks.



 

 

This e-mail and any attachments contain URS Corporation confidential information that may be proprietary or privileged. If you receive
this message in error or are not the intended recipient, you should not retain, distribute, disclose or use any of this information and you
should destroy the e-mail and any attachments or copies.




Section 1 	Introduction	1-1

Section 2 	Project Purpose and Need	2-2

Section 3 	Existing Conditions	3-1

3.1	Soils	3-1

3.2	Hydrology and Hydrogeomorphology	3-1

3.3	Vegetation	3-2

3.3.1	Alpine Meadow	3-2

3.3.2	Subalpine Meadow	3-2

3.3.3	Subalpine Forest	3-2

3.3.4	Wetlands	3-3

3.3.5	Disturbed/Barren	3-3

Section 4 	Methods	4-1

4.1	Wetland Surveys	4-1

4.2	Sensitive Species and Habitats Surveys	4-2

4.3	Data Analysis	4-2

4.4	Wetlands	4-3

4.4.1	Delineated Wetlands	4-6

4.5	Sensitive Species and Habitats	4-8

4.5.1	Fens	4-8

4.5.2	Iron Fens	4-8

4.5.3	Canada lynx	4-8

4.5.4	Other Threatened, Endangered or Sensitive Species	4-9

Section 6 	Discussion	5-1

5.1	Wetlands	5-1

5.2	Sensitive Species and Habitats	5-2

5.2.1	Fens	5-2

5.2.2	Iron Fens	5-2

Section 7 	Conclusion	6-1

Section 8 	List of Preparers	7-1

Section 9 	References Cited	8-1





Tables

Table 1 – Wetlands Within the Study Area

Table 2 – Delineated Wetlands Within the Study Area



Appendices

	Appendix A – Figures

		Appendix A1 – Wetland Maps

		Appendix A2 – National Wetlands Inventory Maps

		Appendix A3 – Soil Maps



	Appendix B – Photographs

		Appendix B1 – Wetland Photographs

		Appendix B2 – Sensitive Habitats Photographs



	Appendix C – Individual Wetland Data Forms



Appendix D – Species Observed in the Study Area

		Appendix D1 – Plant Species Observed in the Study Area

		Appendix D2 – Animal Species Observed in the Study Area



TABLE OF CONTENTS

[bookmark: ExecSum]

[image: URS_Blk, Bitmap]	M:\PROJECTS\22242471_EPA_CEMENT_CREEK\8.0_WORKING_FILES\WETLAND REPORT\BIOLOGICAL REPORT.DOCX\9-JAN-12\\DEN  ii

[bookmark: Start][bookmark: temp][bookmark: _Toc307916702][bookmark: _Toc313797616][bookmark: _Toc313798050]Section 1 ONE	Introduction

The Animas River basin has been the site of intense mining since the first claims to mineral deposits in the Animas Basin in 1873.  Over a century of gold, silver, zinc, and lead extraction has resulted in tens of thousands of tons of waste material and thousands of abandoned mines in the basin.  Cement Creek, a perennial stream in the upper Animas basin, is naturally high in mineral deposits from the Silverton caldera through which it flows.  However, abandoned mines along the creek have leached dissolved and colloidal metals into it, causing creek flow to become very highly acidic.  

Initial reconnaissance of the basin was performed by the Colorado Department of Public Health and Environment, Water Quality Control Division (CDPHE) in 1991, 1992, and 1993 (Russell 2000).  Subsequent water chemistry testing was conducted to the end of decade.  A great deal of chemical data has been collected to date that concludes that creek water poses a health hazard, but little is known about the ecological implications to natural habitats influenced by the creek.  

The purpose of this report is to present results of wetland delineations and sensitive species habitat assessments along Cement Creek extending from the Grand Mogul Mine to Ohio Gulch in order to determine the extent, if any, of streamside habitat degradation along Cement Creek. 











































[bookmark: _Toc307916703][bookmark: _Toc313797617][bookmark: _Toc313798051]Section 2 TWO	Project Purpose and Need

The purpose of the Project is to identify wetlands that qualify under the Environmental Protection Agency (EPA) Hazard Ranking System and other sensitive habitats within the influence of Cement Creek.  Once these areas have been identified, a determination must be made of whether wetlands and sensitive habitats are supported by creek flow or ground water flow.  In the case of potential suitable habitat for sensitive wildlife, the species must be an aquatic obligate, depending on the creek for nesting, breeding, or foraging.  The Hazard Ranking System is discussed in more detail in Section 4.  	Comment by Hayhurst, Barry: Identify streamside wetlands  based upon 40 CFR 230.3 vegetation criteria for wetlands determination and measure the streamside length.  (also note that measaurement counts on both sides of the stream

This information will be compiled with chemical, hydrological, and other environmental information to be used in preparing a decision to recommend that the Cement Creek Mine complex, comprised of five abandoned mine point sources, be included on the National Priorities List, which would make them eligible for remediation under the Comprehensive Environmental Response, Compensation and Liability Act, also known as Superfund.

SECTIONFIVE	Results
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[bookmark: _Toc307916704][bookmark: _Toc313797618][bookmark: _Toc313798052]Section 3 THREE	Existing Conditions

The Project Area is located entirely within San Juan County, Colorado.  The Project Area ranges in altitude from 9,964 to 10,439 feet in elevation and is located within the Alpine Zone and Volcanic Subalpine Forests ecoregions of Colorado.  These ecoregions include glaciated high mountainous areas with steep slopes and high gradient streams.  The Alpine Zone occurs above timberline and is characterized by exposed rocky peaks surrounded by alpine meadows, headwater streams, and glacial lakes.  The Volcanic Subalpine Forest occurs directly below the Alpine Zone and is characterized by high altitude coniferous forest.  (Chapman et al. 2006).  	Comment by Hayhurst, Barry: Project area and study area used interchangeably-----I think I prefer “Study Area”.

Primary land use in the area includes mining and recreation.  Using a narrow gauge rail, in 1899 , the Silverton Gladstone and Northerly Railroad branch of the Silverton Railroad was constructed to transport miners between Silverton and Gladstone (Evans 2010).  A portion of the historic rail bed is still visible in places.  

Figures of the Project Area are included in Appendix A.

[bookmark: _Toc313797619][bookmark: _Toc313798053]Soils

Much of the soils in the Project Area contain a high percentage of rock as is typical for soils in high mountain areas.  The most frequently encountered soils series in the Project Area are Needleton stony loam, 30 to 65 percent slopes, Whitecross-Rock Outcrop, 45 to 75 percent slopes, Quazar very cobbly loam, 5 to 25 percent slopes (NRCS 2011).  

Hydric soils within the Project include Whitecross-Rock Outcrop, 45 to 75 percent slopes, and Cryaquolls-Typic Cryaquents complex, 1 to 5 percent slopes.  Cryaquolls-Typic Cryaquents complex is an alluvial soil complex, found on floodplain and valley floors.  It occurs primarily in an aggradized reach of Cement Creek above Tiger Gulch, an area described in more detail in Section 3.2.   Whitecross-Rock Outcrop is found predominantly above Gladstone.  The Whitecross component of this complex is comprised of alluvium and colluvium.	Comment by Hayhurst, Barry: Study Area???



[bookmark: _Toc313797620][bookmark: _Toc313798054]Hydrology and Hydrogeomorphology

The Project Area occurs within the Animas Watershed, Hydrologic Unit Code 14080104 (USDA 1974).  The largest hydrologic feature within the Project Area is Cement Creek.  The Animas River watershed extends from the mountainous terrain above Silverton, Colorado south into the San Juan River in northern New Mexico, draining an area of approximately 1,357 square miles (Church et al. 1997).  Cement Creek occurs within the northern portion of the watershed.	Comment by Hayhurst, Barry: Project Area vs. Study Area

The Animas River Watershed is representative of a typical high-altitude stream system in the Rocky Mountain region.  Three major tributaries of the Animas River flow together near the town of Silverton, Colorado: the Upper Animas converges with Cement Creek in the northeast part of town, with Mineral Creek forming a confluence with the Animas River just downstream of Silverton.  While the Upper Animas and Mineral Creek flow through ring-faulted (circular faults) areas circling the ancient Silverton volcanic caldera, Cement Creek flows through the middle of the caldera, which was hydrothermally altered, fractured, and mineralized several million years after its formation (Church et al.1997).  Of the three streams in the watershed, Cement Creek has the lowest flow and therefore the highest concentrations of metals.	Comment by Hayhurst, Barry: Does streamflow control metals contamination?  There are other factors

Much of Cement Creek is a typical, highly incised high mountain stream.  However, terracing (accumulations of alluvium above downcutting portions of the stream channel) is common where the valley widens or in areas where the accumulation from side channels was greater than the stream could remove.  The bulk of the deposits in the prominent terrace along Cement Creek represent channel and flood-plain aggradation, followed by stream incision, creating a convex longitudinal profile (Vincent et al. 2007).  The largest gaining reach occurs upstream of Tiger Gulch and Georgia Gulch and has resulted in a substantial fen complex including an accumulation of iron rich deposits which have been cemented into ferricrete by surfacing groundwater, producing iron fens.  Iron fens are explained in more detail later in Section 3.3.4.  

[bookmark: _Toc313797621][bookmark: _Toc313798055]Vegetation

Six vegetative communities occur within the Project.  These include alpine meadow, subalpine meadow, subalpine forest, wetlands, and disturbed/barren.  A complete list of plant species recorded is included in Appendix D.

[bookmark: _Toc313797622][bookmark: _Toc313798056]Alpine Meadow

Alpine meadow vegetative communities occur in the uplands above the treeline and are comprised of predominantly low-growing herbaceous species, usually with forbs comprising the majority of cover.  The composition of alpine meadows varies with aspect and the amount of moisture received in a particular area, generally from laminar flow over the rock substrate.  Dominant species within alpine meadow communities include Ross’s avens (Acomastylis rossii), black and white sedge (Carex albonigra), sublapine fleabane (Erigeron peregrinus), splitleaf groundsel (Packera dimorphophylla), American bistort (Polygonum bistortoides), and creeping sibbaldia (Sibbaldia procumbens).  

[bookmark: _Toc313797623][bookmark: _Toc313798057]Subalpine Meadow

Subalpine meadow vegetative communities occur in gulches, clearings, and old disturbed areas below treeline.  Herbaceous species comprise most of the community, although some seedling conifers may also be present.  Some species, such as woodland strawberry, have large ranges and overlap into lower elevation alpine meadow communities.  Dominant species in subalpine meadow communities include beautiful cinquefoil, woodland strawberry, common yarrow (Achillea lanulosa), umber pussytoes (Antennaria umbrinella), fringed brome (Bromopsis ciliata), Bromopsis frondosa, blackroot sedge (Carex elynoides), owl’s claws (Dugaldia hoopesii), Thurber’s fescue (Festuca thurberi), Richardson’s geranium (Geranium richardsonii), nodding groundsel (Ligularia bigelovii), pleated gentian (Pneumonanthe affinis), mountain gentian (Pneumonanthe parryi), beautiful cinquefoil (Potentilla pulcherrima), 

Rocky Mountain goldenrod (Solidago multiradiata), Fendler’s meadow-rue (Thalictrum fendleri), and dwarf bilberry (Vaccinium cespitosum).

[bookmark: _Toc313797624][bookmark: _Toc313798058]Subalpine Forest

Subalpine forests occur on upland slopes and mesic terraces within the Project Area. This vegetation community is dominated by Engelmann spruce (Picea engelmannii) which can also occur along stream banks or bordering wetlands.  Understory species within subalpine forests include woodland strawberry, dwarf bilberry, and various mosses.	Comment by Hayhurst, Barry: Study Area

[bookmark: _Toc313797625][bookmark: _Toc313798059]Wetlands 

Two distinct types of wetlands occur within the Project Area and include fringe wetlands and fens.  These communities may be comprised of similar plant species, but they differ in their source of hydrology and composition of soils.	Comment by Hayhurst, Barry: 

Fringe wetlands abut Cement Creek throughout the Project Area and are composed of hydrophytic herbaceous or scrub-shrub vegetation.  However, within these classes, species composition is highly influenced by the source of hydrology.  Many fringe wetlands have a groundwater component.  The portions of the wetland where groundwater is the primary source of hydrology tend to develop a vegetative composition similar to fens in the area.  Despite this, soils within fringe wetlands maintain a high mineral content due to the influence of the creek. 	Comment by Hayhurst, Barry: 	Comment by Hayhurst, Barry: How do you know this?

Fens are wetlands with saturated organic soils (peat or muck) and sustained by perched groundwater.  Fens are considered regionally important because they take thousands of years to develop, are generally not replaceable, and have important hydrological and water quality functions (USFWS 1999).  They are protected under guidance and regulations of the U. S. Fish and Wildlife Service(USFWS), U.S. Army Corps of Engineers (USACE), and EPA.

Fens within the Project Area occur as two types: soligeneous peatlands (slope fens) and iron fens, or iron bogs, as they are sometimes referred to, although no true bogs occur within the Southern Rocky Mountains (Rocchio 2005).  	Comment by Hayhurst, Barry: 

Slope fens form within a terrace at the base of a slope or other geomorphological feature where ground water is detained, or perched, leading to perennially saturated conditions.  The saturated soils and cool temperatures normal for subalpine regions slow the decomposition of plant material to the point that productivity exceeds decomposition, resulting in an accumulation of organic matter, or peat.  Only wetlands with constant soil saturation or a water table within 30 centimeters of the surface will accumulate peat (Rocchio 2005).  

Iron fens differ from slope fens in that an iron-based conglomerate-type ferricrete has formed within the underlying substrate.  Ferricrete is formed out of sediments cemented together from the oxidation of percolating solutions of iron salts within groundwater at the surface of a fen, resulting in a hardened crust.  Areas within fens where ferricrete has formed are usually barren or support only mosses.  Accumulation of peat around these ferricrete masses is common and typically sustains bog birch (Betula glandulosa), water sedge (Carex aquatilis), bilberry, and small willows (Salix spp.).  Mosses such as Sphagnum spp. are associated with iron fens.  

[bookmark: _Toc313797626][bookmark: _Toc313798060][bookmark: _Toc313797627]Disturbed/Barren

Disturbed and barren areas include land devoid of vegetation from natural processes, such as landslides or colluvial deposition, and areas mechanically cleared of vegetation, such as roads, parking lots, etc.  Barren areas may have sparse vegetative cover (under 10 percent), and due to elevation, species composition is predominantly native.  Areas where deposited mine tailings have permanently eliminated the native vegetation are also included in this vegetative community.  These areas are colloquially known as “dead fens” (Appendix A, Figures A1-6 and A1-8).



[bookmark: _Toc307916705][bookmark: _Toc313797628][bookmark: _Toc313798061]Section 4 FOUR	Methods

[bookmark: _Toc313797629][bookmark: _Toc313798062]Wetland Surveys	Comment by Hayhurst, Barry: Study done for preparations of an HRS document record based upon the HRS definition of a wetland found in 40 CFR 230.3  This should be stated clearly.

Additional delineation activities were conducted to ,make the results of the delineation relevant to potential future work in the basin.

Wetland delineations along Cement Creek were conducted by USACE certified URS wetland delineators between August 22 and August 27, 2011.  Wetlands were identified within 10 feet of the Ordinary High Water Mark of Cement Creek on properties with previously granted access (Study Area). 

Prefield research included accessing National Wetlands Inventory data (USFWS 2010), regional soil surveys (USDA 2011), and topographic maps of the area (USGS 1955, USGS 1972).   Prior to conducting surveys, 1:200 scale field maps using aerial photographs were created.  

Areas below five EPA identified point source contamination areas were prioritized in the survey.  These areas included the Grand Mogul, North Mogul, Mogul, Red and Bonita, and Upper Gold King mines.  (Note: Points Sources were modified after surveys were conducted.)  	Comment by Hayhurst, Barry: American Tunnel ?????

Also where is American Tunnel

Aquatic features must be wetlands that meet the United States Corps of Engineers definition of a wetland as stated in 40 CFR 230.3.  Under the EPA Hazard Ranking System (HRS), only wetlands with hydrophytic vegetative characteristics qualified for consideration (as opposed to features such as unvegetated shorelines, which are also considered special aquatic sites by the USACE).  For the purposes of this survey, wetlands abutting Cement Creek over 150 feet of continuous stream frontage were formally delineated.  Shorter or patchy wetland fringes can also qualify under the HRS; therefore, the locations and approximate lengths of all hydrophytic vegetation abutting Cement Creek observed within the Study Area were manually mapped on aerial photographs.  As these wetlands were not formally delineated, verification of hydric soils or hydrology was not conducted.	Comment by Hayhurst, Barry: The only criteria for identifying a wetland for tis study was the 40 CFR 230.3.  Further Standards were used to link the 40 CFR standard to standard wetlands delineation and proved potentiall useful data for further efforts in Cement Creek…………………..

A gap in hydrophytic vegetation larger than 25 feet was considered to be the wetland terminus; however, vegetation was determined to be continuous if the break was 25 feet or less or appeared to be due to a recent event (e.g., a recently fallen tree or rockslide activity).  Islands were not included in surveys. 

Wetlands were formally delineated using the Routine Determination protocol (Environmental Laboratory 1987), the USACE Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Western Mountains, Valleys, and Coasts Region Version 2.0 (Environmental Laboratory 2010), and the minimum requirements for wetland delineations in the USACE Sacramento District (USACE 2001).  Wetlands were delineated in the field as areas having positive evidence of three environmental parameters: hydric soils, wetland hydrology, and hydrophytic vegetation. 	Comment by Hayhurst, Barry: 40 CFR 230.3

All delineated wetlands or special aquatic features were given unique identifiers that began with a prefix according to the feature type.  The prefixes WL, Fen, and IF were used to denote wetland, fen, and iron fen, respectively.  Individual identifiers were assigned based on the field map number and the direction in which surveys occurred.  Fens were labeled based on their hydrologic connection to wetlands.  Iron fens were recorded in consecutive order from south to north.  For example, the first wetland delineated on the fifth field map would be identified as WL 5-1.  An adjacent fen with a hydrologic connection to the delineated wetland would be labeled Fen 5-1.  

During field surveys, wetlands were classified using the Cowardin classification system (Cowardin et al. 1979).  The wetlands were classified into three groups: PEM, PSS, and PEM/PSS.

PEM wetlands, as defined by Cowardin, et al. (1979), are those wetlands that are dominated by erect, rooted, herbaceous plants.  Plant species commonly found in PEM wetlands within high elevation wetlands of Colorado are sedges (Carex spp.), rushes (Juncus spp.), forbs such as arrowleaf ragwort (Senecio triangularis), and wetland grasses such as bluejoint (Calamogrostis canadensis) and rough bentgrass (Agrostis scabra).

PSS wetlands, as defined by Cowardin, et al. (1979), are dominated by woody vegetation less than 20 feet tall.  Willows (Salix spp.) occur most commonly in these communities, but bog birch is also commonly found.  PSS wetlands generally do not contain more than a sparse understory. 

Wetlands were designated PEM/PSS if they contained at least 5 percent of either PEM or PSS, occurring in distinctly separate vegetative communities within the portion of the wetland falling within the Study Area boundaries.

Plant species were identified using Weber and Wittmann (2001) and other references relevant to the region.  Standardized scientific names, common names, and wetland plant indicators were taken from the United States Department of Agriculture (USDA) Plants Database (USDA 2012).

[bookmark: _Toc313797630][bookmark: _Toc313798063]Sensitive Species and Habitats Surveys

Field surveys to evaluate the presence of sensitive habitats and species were conducted from August 22 to 27, 2011.  The Study Area extended along Cement Creek and included the adjacent valley floor and lower slopes and point sources including Grand Mogul, North Mogul, Mogul, Red and Bonita, and Upper Gold King mines.  The Study Area included public lands managed by BLM and areas of private land where access had been obtained.  Prior to the field survey, available information on potential rare and sensitive species and habitats was obtained from the Colorado Natural Heritage Program(CNHP), USFWS, Colorado Parks and Wildlife, Colorado Natural Diversity Information Source, and San Juan Public Lands (BLM).  	Comment by Hayhurst, Barry: Study vs. Project

Survey techniques included walking the Study Area, observations of plant and animal species, and manual mapping of habitats.  Numerous photographs were taken.  

Soil composition in potential fen areas was assessed using shovel tests.  After surveys were completed, soil samples for fens where organic matter content could not be visually determined were sent to the Colorado State University Soil laboratory for analysis.

[bookmark: _Toc313797631][bookmark: _Toc313798064]Data Analysis

After surveys were complete, all GPS data were clipped for errors and overlain on 1:200 aerial photographs of the Study Area (Source: Google Earth 2011).  All identified but not delineated wetlands recorded in the Study Area were labeled using the identifier of the nearest delineated wetland and a unique alphabetic suffix.  	Comment by Hayhurst, Barry: Study vs. Project

[bookmark: _GoBack][bookmark: _Toc307916706]Point Sources were modified after surveys to encompass reaches below the Grand Mogul, Mogul, Red and Bonita, and Gold Hill Level 7 mines, and the American Tunnel.   Stream lengths were calculated for all continuous wetlands on both sides of Cement Creek.  Stream lengths were not calculated for patchy wetland vegetation (shown as dashed lines in the figures).  These features did not exhibit greater than 50 percent wetland vegetation cover within their respective reaches and could not considered wetlands under the USACE criteria. Section 5 FIVE	Results	Comment by Hayhurst, Barry: Or 40 CFR 230.3

[bookmark: _Toc313797632][bookmark: _Toc313798065]Wetlands

A total of 72 wetlands were identified or delineated in the Study Area, with an approximate cumulative length of 2.57 miles, or 13,571 linear feet.  Nineteen wetlands were formally delineated totaling approximately 1.90 miles (10,046 linear feet) in length.  These wetlands qualify under both the HRS and USACE criteria.  Seven delineated wetlands exceed 0.10 mile each of cumulative length.  These are discussed in more detail in Section 4.4.1.  	Comment by Hayhurst, Barry: Streamside wetlands based upon 40 CFR 230.3 which includes only wetlands typical vegetation	Comment by Hayhurst, Barry: Study vs. Project

Fifty three wetlands in the Study Area were identified and mapped but not formally delineated and total approximately 0.67 mile (3,525 feet) in length.  The 53 wetlands were identified solely by hydrophytic vegetative characteristics; however, it is presumed that these aquatic features exhibit characteristics similar to delineated wetlands in the Study Area.  	Comment by Hayhurst, Barry: Added, just a suggestion	Comment by Hayhurst, Barry: Study vs. Project

Table 1 includes the lengths of all wetlands identified and delineated in the Study Area.  	Comment by Hayhurst, Barry: Study vs. Project



Table 1

Wetlands Within the Study Area	Comment by Hayhurst, Barry: Were all of these determined to be wetlands because they meet the criteria of 40 CFR 230.3?

		Wetland ID

		Length (linear feet)

		Length (mile)

		Identified/

Delineated



		Wetlands Below the Grand Mogul Mine Point Source



		WL 11-1-SP3

		53

		0.01

		Delineated



		WL 11-1-SP4

		498

		0.09

		Delineated



		Subtotal Delineated Wetlands

		551

		0.10

		



		Subtotal Identified Wetlands

		0

		0.00

		



		Subtotal Wetlands Below Grand Mogul Point Source

		551

		0.10

		



		Subtotal Wetlands All Upstream Point Sources

		551

		0.10

		



		Wetlands Below the Mogul Mine Point Source



		WL10-1

		1,531

		0.29

		Delineated



		WL 9-3a

		63

		0.01

		Identified



		WL 9-3b

		34

		0.006

		Identified



		WL 9-3c

		13

		0.002

		Identified



		WL 9-3d

		15

		0.003

		Identified



		WL 9-3e

		28

		0.005

		Identified



		WL 9-3f

		28

		0.005

		Identified



		WL 9-2

		582

		0.11

		Delineated



		WL 9-2a

		60

		0.01

		Identified



		WL 9-2b

		51

		0.01

		Identified



		WL 9-2c

		59

		0.01

		Identified



		WL 9-2c1

		62

		0.01

		Identified



		WL 9-2d

		18

		0.003

		Identified



		WL 9-1

		752

		0.14

		Delineated



		WL 9-1a

		68

		0.01

		Identified



		WL 9-1b

		50

		0.01

		Identified



		WL 9-1c

		61

		0.01

		Identified



		WL 9-1d

		79

		0.02

		Identified



		WL 9-1e

		31

		0.006

		Identified



		Subtotal Delineated Wetlands

		2,865

		0.54

		



		Subtotal Identified Wetlands

		720

		0.13

		



		Subtotal Wetlands Below Mogul Point Source

		3,585

		0.67

		



		Subtotal Wetlands All Upstream Point Sources

		4,136

		0.77

		



		Wetlands Below Red and Bonita Mine Point Source



		WL 9-1f

		37

		0.01

		Identified



		WL 9-1g

		42

		0.01

		Identified



		WL 9-1h

		30

		0.006

		Identified



		Subtotal Delineated Wetlands

		0

		0.00

		



		Subtotal Identified Wetlands

		109

		0.03

		



		Subtotal Wetlands Below Red and Bonita Mine Point Source

		109

		0.03

		



		Subtotal Wetlands All Upstream Point Sources

		4,245

		0.80

		



		Wetlands Below the Gold King 7 Level Mine Point Source



		WL 7-1a

		43

		0.01

		Identified



		Subtotal Delineated Wetlands

		0

		0.00

		



		Subtotal Identified Wetlands

		43

		0.01

		



		Subtotal Wetlands Below Gold King 7 Level Point Source

		43

		0.01

		



		Subtotal Wetlands All Upstream Point Sources

		4,288

		0.81

		



		Wetlands Below the American Tunnel Point Source



		WL 6-1a

		25

		0.005

		Identified



		WL 6-1b

		31

		0.006

		Identified



		WL 6-1c

		180

		0.03

		Identified



		WL 6-1d

		36

		0.01

		Identified



		WL 6-1e

		50

		0.01

		Identified



		WL 6-1f

		80

		0.02

		Identified



		WL 5-2

		455

		0.09

		Delineated



		WL 5-2a

		45

		0.01

		Identified



		WL 5-2b

		95

		0.02

		Identified



		WL 5-2c

		34

		0.006

		Identified



		WL 5-2d

		89

		0.02

		Identified



		WL 5-2e

		129

		0.02

		Identified



		WL 5-2f

		52

		0.01

		Identified



		WL 5-2g

		27

		0.005

		Identified



		WL 5-2h

		65

		0.01

		Identified



		WL 5-2j

		117

		0.02

		Identified



		WL 5-1

		232

		0.04

		Delineated



		WL 5-1a

		36

		0.007

		Identified



		WL 5-1b

		53

		0.01

		Identified



		WL 5-1c

		117

		0.02

		Identified



		WL 5-1d

		139

		0.03

		Identified



		WL 4-1

		604

		0.11

		Delineated



		WL 4-1a

		27

		0.005

		Identified



		WL 4-1b

		29

		0.005

		Identified



		WL 4-1c

		93

		0.02

		Identified



		WL 4-1d

		272

		0.05

		Identified



		WL 4-2

		396

		0.08

		Delineated



		WL 4-2a

		110

		0.02

		Identified



		WL 4-3

		360

		0.07

		Delineated



		WL 4-4

		323

		0.06

		Delineated



		WL 4-4a

		49

		0.01

		Identified



		WL 4-4b

		59

		0.01

		Identified



		WL 4-4c

		44

		0.01

		Identified



		WL 4-4d

		54

		0.01

		Identified



		WL 4-4e

		95

		0.02

		Identified



		WL 3-4

		384

		0.07

		Delineated



		WL 3-4a

		74

		0.01

		Identified



		WL 3-5

		245

		0.05

		Delineated



		WL 3-1

		266

		0.05

		Delineated



		WL 3-2W

		293

		0.06

		Delineated



		WL 3-2Wa

		153

		0.03

		Identified



		WL 3-3A

		595

		0.11

		Delineated



		WL 3-3B

		491

		0.09

		Delineated



		WL 2-1

		1,396

		0.26

		Delineated



		WL 2-1a

		194

		0.04

		Identified



		WL 2-2

		590

		0.11

		Delineated



		Subtotal Delineated Wetlands

		6,630

		1.25

		



		Subtotal Identified Wetlands

		2,653

		0.51

		



		Subtotal Wetlands Below American Tunnel Point Source

		9,283

		1.76

		



		Total Wetlands All Upstream Point Sources

		13,571

		2.57

		





Note: Bolded wetlands exceed 0.10 mile each of cumulative length.



The longest cumulative wetland length within a segment occurs below the American Tunnel (9,283 linear feet or 1.76 miles of cumulative length).  The shortest cumulative wetland length within a segment occurred below the Gold King 7 Level Point Source (43 linear feet or 0.01 mile of cumulative length). 

[bookmark: _Toc313797633][bookmark: _Toc313798066]Delineated Wetlands

As stated previously, 19 wetlands were formally delineated totaling 1.90 miles (10,046 linear feet) in length.  Seven delineated wetlands exceed lengths of 0.10 mile.  These include WL 2-1, WL 2-2, WL 3-3a, WL 4-1, WL 9-1, WL 9-2, and WL 10-1.  The longest wetland in the Study Area is WL 10-1 (1,531 linear feet or 0.29 mile).  Extensive wetlands were observed beyond the WL10-1 Study Area, but were not delineated.

Alpine wetlands (WL 10-1 and WL 11-1-SP3 and WL 11-SP4) were classified as PEM (Cowardin et al.1979).  Dominant vegetation within these wetlands included black alpine sedge (Carex nigicans), tufted hair grass (Deschampsia cespitosa), and Parry’s rush. 

Vegetation in subalpine fringe wetlands occurring at elevations below the Red and Bonita Mine) is predominantly PEM/PSS as classified by Cowardin et al. (1979).  Dominant species within these features include bluejoint, silvery sedge (Carex canescens), rough bentgrass, Parry’s rush (Juncus parryi), park willow (Salix monticola), diamondleaf willow (Salix planifolia), and bog birch.

Cement Creek is the primary source of hydrology for three wetlands in the Study Area.  These include WL 2-2, WL 2-5, and WL 3-4 totaling 0.23 miles (approximately 1,214 linear feet) in length.  All these wetlands occur below the American Tunnel.  Surface hydrology in these wetlands was most evident within three feet of the creek.

Five wetlands within the Study Area are sustained solely by groundwater, including WL 2-2, WL 4-1, WL 4-4, WL 10-1, and WL 11-1-SP3 (0.73 miles).  Of these, WL 11-1-SP3 occurs below the Grand Mogul Mine, WL 10-1 occurs below the Mogul Mine, and the remainder occur below the American Tunnel.  Wetlands sustained by groundwater below the American Tunnel are perched above the creek OHWM, generally because groundwater seepage has weakened the channel bank, contributing to bank undercutting.  Mine seepage from the Mogul Mine and other mine adits in the area support WL 10-1, the longest delineated wetland in the Study Area.  

Eleven wetlands are supported by a combination of groundwater and surface hydrology.  These occur throughout the Study Area and total 1.16 miles in length.  Vegetation in wetlands where groundwater is a component often support different vegetation compositions than wetlands supported primarily by Cement Creek.  Forbs occur more frequently in these portions, as opposed to a predominance of grasses, graminoids, and willows in portions of wetlands supported by Cement Creek.  

Wetland soils were determined to be problematic and/or atypical in eight wetlands.  A restrictive rock layer was present in the top 8 inches within 12 wetlands.  Where soils pits could be excavated, soils had a high mineral content and were often stained from precipitated iron in the water.  Wetlands having the highest concentrations of soil staining included WL 3-4, WL 5-1, and WL 5-2 (wetlands occurring below the American Tunnel); WL 9-1 and WL 9-2 (wetlands occurring below the Mogul Mine).

Information regarding delineated wetlands within the Study Area is included in Table 2.  Wetlands exceeding lengths of 0.10 mile are bolded in the table.  Maps, photographs, and individual data forms are included in Appendices A, B, and C, respectively.

Table 1

Delineated Wetlands Within the Study Area

		Wetland ID

		Length (linear feet)

		Length (mile)

		Classification1

		Hydrologic Influence(s)

		Figure Number

		Photograph Number



		WL 11-1-SP3

		53

		0.01

		PEM

		Groundwater

		A1-10

		24



		WL 11-1-SP4

		498

		0.09

		PEM

		Groundwater/Cement Creek

		A1-10

		25



		WL10-1

		1,531

		0.29

		PEM

		Groundwater - Mogul Mine and other adits

		A1-9

		21, 22, 23



		WL 9-2

		582

		0.11

		PEM

		Groundwater/Cement Creek

		A1-8

		20



		WL 9-1

		752

		0.14

		PEM

		Groundwater/Cement Creek

		A1-8

		19



		WL 5-2

		455

		0.09

		PEM

		Groundwater/Cement Creek

		A1-5

		18



		WL 5-1

		232

		0.04

		PEM/PSS

		Groundwater/Cement Creek

		A1-4

		17



		WL 4-1

		604

		0.11

		PEM/PSS

		Groundwater

		A1-3, A1-4

		12, 13



		WL 4-2

		396

		0.08

		PEM

		Groundwater/Cement Creek

		A1-3

		14



		WL 4-3

		360

		0.07

		PEM/PSS

		Groundwater/Cement Creek

		A1-3

		15



		WL 4-4

		323

		0.06

		PEM/PSS

		Groundwater

		A1-3

		16



		WL 3-4

		384

		0.07

		PEM/PSS

		Cement Creek

		A1-2

		10



		WL 3-5

		245

		0.05

		PEM

		Cement Creek

		A1-2

		11



		WL 3-1

		266

		0.05

		PEM/PSS

		Groundwater/Cement Creek

		A1-2

		5



		WL 3-2W

		293

		0.06

		PEM

		Groundwater/Cement Creek

		A1-2

		6



		WL 3-3A

		595

		0.11

		PEM/PSS

		Groundwater/Cement Creek

		A1-1, A1-2

		7, 8



		WL 3-3B

		491

		0.09

		PEM

		Groundwater/Cement Creek

		A1-1, A1-2

		7, 9



		WL 2-1

		1,396

		0.26

		PEM/PSS

		Groundwater

		A1-1

		1, 2



		WL 2-2

		590

		0.11

		PEM/PSS

		Cement Creek

		A1-1

		3, 4



		Total

		10,046

		1.90

		

		

		

		





1As classified by Cowardin et al. (1979)
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[bookmark: _Toc313797635][bookmark: _Toc313798068]Fens

Seventeen fens were recorded within the Study Area and several additional fens were observed in adjacent areas of private land that were not included in the Study Area.  Fens occur on floodplain terraces within the Study Area that have developed at a height of approximately 5.0 to 11.5 feet higher than the streambed.   The largest fens occur below the Mogul Mine (Fen 10-1) (Appendix A1, Figure A1-9), below the American Tunnel in the center of the Study Area above Georgia Gulch and Tiger Gulch (Appendix A1, Figures A1-4 and A1-5), and at the southern Study Area extent near Grassy Gulch (Appendix A1, Figures A1-1 and A1-2).

Fens were either saturated to the surface or inundated during surveys and groundwater could be seen surfacing in many locations.  Locations of all observed fens are included in Appendix A and photographs are included in Appendix B2.

[bookmark: _Toc313797636][bookmark: _Toc313798069]Iron Fens

Seven iron fens were observed in the Study Area.  Several iron fens were observed from the road on private lands with no access.  Of the seven iron fens, six had cemented ferricrete and/or red sediments.  Most iron fens had formed on terraces, but one (IF 7-1) had developed along a steep slope adjacent to County Road 110 (Appendix A1-1, Figure A1-6).  Small iron fens were observed throughout the center of the Study Area, many occurring along the roadside.  Near iron fen IF 6-2, springs above the roadway created small limonite ledges for approximately 250 feet within a roadside ditch.  

Like other fens in the Study Area, iron fens are supported by groundwater and do not appear to be supported by stream flow.  Where they are located adjacent to streams, there are limonite terraces and aprons with seepage toward the stream, along with extensive areas of moss and small amounts of sedges (predominantly Carex aquatilis) and other wetland vegetation.  Locations of all observed iron fens are included in Appendix A.  Photographs are included in Appendix B2.

[bookmark: _Toc313797637][bookmark: _Toc313798070]Canada lynx

Canada lynx (Lynx canadensis) is a federally threatened species.  The Cement Creek Valley is located within the San Juan Mountains core area, where Colorado Parks and Wildlife began releasing lynx in 1999 with the hope of reestablishing a population.  Canada lynx occur primarily in subalpine forests, and riparian areas are considered to be secondary habitat.  

No Canada lynx or sign was observed in the Study Area.  Open areas such as subalpine meadows do not directly support Canada lynx.  Some of the wetlands along Cement Creek may be used by lynx but are probably relatively unimportant for Canada lynx survival.  Wetlands most likely to be used have high shrub cover and are adjacent to large areas of forest or shrub habitat.  Wetlands with low shrub cover and that are adjacent to subalpine meadows are less likely to be used.  The wetlands immediately adjacent to Cement Creek occupy a very small area relative to the home ranges of individual lynx. While Canada lynx are likely to occur in the Study Area, water quality in Cement Creek and its adjacent wetlands does not appear to be a significant factor in their occurrence or habitat quality

[bookmark: _Toc313797638][bookmark: _Toc313798071]Other Threatened, Endangered or Sensitive Species

In addition to Canada lynx, there are seven other federally listed or candidate endangered or threatened species that may occur or be affected by activities in San Juan County.  None of them are expected to occur in the Cement Creek Study Area. The Study Area has no habitat for yellow-billed cuckoo (Coccyzus americanus) or Uncompahgre fritillary butterfly (Boloria acrocnema), and the Study Area is outside the range of the Rio Grande cutthroat trout (Oncorhynchus clarki virginalis).  There is suitable habitat for southwestern willow flycatcher (Empidonax traillii extimus), but there are no records of this species in or near the Study Area, and it primarily occurs at lower elevations.  Colorado pikeminnow (Ptychocheilus lucius) and razorback sucker (Xyrauchen texanus) occur downstream of Cement Creek in the San Juan River, but not within or near the Study Area.  Wolverine (Gulo gulo), a candidate species could occur at higher elevations in the watershed but are not known to be present in the San Juan Mountains.  

Colorado Parks and Wildlife maintains a list of state endangered, threatened, or special concern species, some of which are the same as the federal list.  Several of these species have a low potential for occurrence in the Study Area and were not observed during the field survey, including boreal toad (Bufo boreas boreas), northern leopard frog (Rana pipiens), American peregrine falcon (Falco peregrinus anatum), and Colorado River cutthroat trout (Oncorhynchus clarki pleuriticus).  There are no records of boreal toad or northern leopard frog in the Study Area.  Cement Creek is identified as historic habitat for Colorado River cutthroat trout in a range-wide status review (Hirsch et al 2005).  

Several BLM sensitive species may occur in the Study Area but were not observed.  Northern goshawk (Accipiter gentilis) occurs in upland conifer and aspen forests, and is not likely to regularly occur along the creek.  Black swift (Cypseloides niger) nests at waterfalls and forages high in the air and has no nexus with Cement Creek.  Three sensitive plant species have a low potential for occurrence and were not observed in the Study Area, including green sedge (Carex viridula), slender rock-brake (Cryptogramma stelleri), and slender cottongrass (Eriophorum gracile).  Green sedge and slender cottongrass occur in fens, while slender rock-brake is associated with cliffs and waterfalls.  The habitats in which these species occur do not have an important nexus with the creek and its adjacent wetlands.   

In 2003, the Colorado Natural Heritage Program and Colorado State University produced the San Juan County Biological Assessment, which addresses natural communities, rare and imperiled plants and animals, and identifies potential conservation areas.  The Study Area includes only one plant community that is considered to be rare in this document, (Picea engelmanii)/Betula glandulosa/Carex aquatilis/Sphagnum angustifolium (iron fen), which is discussed above.   None of the rare and imperiled plant species addressed in this document were observed and most occur in habitats that are not present along Cement Creek and its adjacent wetlands.  One rare and imperiled animal species, boreal owl (Aegolius funereus), is likely to occur in forests in the Cement Creek Valley but would not be specifically be associated with the creek or its wetlands. 

The EPA provided the location of a sphagnum moss Sphagnum obtusum that was recently found by Rodney A. Chimner, Ph.D., Assistance Professor in the School of Forest Resources and Environmental Science at Michigan Technological University.  The species was discovered near Gladstone.  Sphagnum obtusum has not previously been found in Colorado and is not included in the recently published Bryophytes of Colorado: Mosses, Liverworts and Hornworts (Weber and Wittman, 2007).  It occurs primarily in Canada.  The site reported by Chimmer is a fen upgradient from the North Fork of Cement Creek.  This site was visited by URS during the field survey to gain a search image for this species.  The only sphagnum species observed in the Study Area was Sphagnum angustifolium, which was present in many of the fens, and Sphagnum fimbriata, which was observed along a portion of Cement Creek above Gladstone.  Neither of these species is considered sensitive.  







[bookmark: _Toc307916707][bookmark: _Toc313797639][bookmark: _Toc313798072]Section 6 SIX	Discussion

[bookmark: _Toc313797640][bookmark: _Toc313798073]Wetlands	Comment by Hayhurst, Barry: Only streamside wetlands count for the users of this report.

While it appears that mine drainage contributes to wetland degradation in localized areas of Cement Creek, other factors play more dominant roles in the support or loss of wetlands in the Study Area.  Natural dissolution of heavy metals has always occurred along Cement Creek.  Over a geologic time frame, the alteration of volcanic and sedimentary rocks by hydrothermal processes resulted in the formation of orebodies and development of extensive areas of naturally occurring acidic rocks and soils (Besser et al. 2007).  Historic mining activities, including the release of groundwater from mine adits and contaminated tailings have exacerbated levels of chemicals and minerals in the creek. 	Comment by Hayhurst, Barry: The assignment is to identify streamside wetlands based upon vegetation (as per 40 CFR 230.3 and provide a cumulative total of streamside length.  I don’t think you have a reference or analytical data to back this working hypothesis up

Wetlands appear to be most continuous in areas where slope and stream geomorphology influence their formation and support their continued existence.  As discussed in Section 3.2, one such area occurs above the Georgia and Tiger Gulches (Appendix A1, Figure A1-4), but there are several others, including the substantial terraces directly south of the Mogul Mine (Appendix A1, Figure A1-9) and around Grassy Gulch at the southern end of the Study Area (Appendix A1, Figure A1-1).  

Within the Study Area, mine drainage is clearly the primary contributor to wetland degradation between the Adams Mine (which is not considered a point source for purposes of this study) and the American Tunnel.  Wetland vegetation becomes patchy below the Adams Mine, directly downslope of toxic tailings and debris from historic mining activities, and drop out almost completely after the Red and Bonita Mine, where large volumes of mine groundwater are discharged.  Erosion is evident on the downstream channel banks and likely contributes to the lack of wetland establishment.  The fewest wetlands occur beyond this point than in any other reach, but around and below the American Tunnel (the next downstream Point Source) wetland loss can also be attributed to substantial channel modification at the historic mining town of Gladstone.  Sections along this reach have been channelized and eroded by the creation of steeply sloped sides from road improvements and upland grading and much of the channel is barren.  Non-mine drainage related manmade disturbances also contribute to wetland degradation between WL 4-1 and WL 4-4 (Appendix A1, Figure A1-3) where roads are located directly adjacent to Cement Creek within the narrow valley.	Comment by Hayhurst, Barry: How do you know this??

However, naturally occurring conditions in the Cement Creek Valley overwhelming prevent the formation of wetlands.  Many wetlands would have greater continuous length except that the channel banks of the creek are fragmented by steep slopes, mass wasting, or other natural/manmade conditions.  As such, wetland vegetation can be patchy or absent for substantial increments within a specific reach.    

Mine drainage may and certainly appears to have the potential to impact the growth and density of wetland vegetation; it was noted that in areas with high concentrations of iron precipitation, wetland vegetation tended to occur outside of the impact.  However, a majority of wetlands within the Study Area have two sources of hydrology with groundwater playing a large role.  It was determined that in wetlands where creek flow and groundwater occur, creek flow influences soil color to approximately three feet outside the creek; groundwater was the primary influence beyond that zone.  Within the creek zone of influence, most of the wetland vegetation observed was sparse and that robustness increased beyond it.  This may be due to a combination of factors including scour, deposition of rock, high bed loads, and iron deposits.  Without conducting wetland delineations on an undisturbed reference reach, it cannot be definitively concluded that mine drainage is a major deterrent to wetland creation or support.	Comment by Hayhurst, Barry: Study Area vs. Project Area	Comment by Hayhurst, Barry: So streamside wetlands are not particularly influenced by groundwater?	Comment by Hayhurst, Barry: Scope is to identify streamside wetlands according to 40 CFR 230.3 measure the streamside length, but not to discuss the effects of mine drainage of creek biology.  I think this should be  deleted.

[bookmark: _Toc313797641][bookmark: _Toc313798074]Sensitive Species and Habitats

[bookmark: _Toc313797642][bookmark: _Toc313798075]Fens

Because fens are primarily supported by groundwater, they occur above the stream OHWM and unlikely to be influenced by normal stream flows.  As stated previously, where they border the stream, there can be wetlands adjacent to the stream supported hydrologically by both stream flow and seepage from the fen.  However, it was observed that these streamside wetlands have mineral soils from sediment deposition during high flows.  Where organic soils extend to the stream edge, there is usually a drop-off of 2 feet or more between the bottom of the fen and the edge of the stream.  

Although stream flow does not appear to influence fens that are directly adjacent to it, discharge from mines on the valley slopes has affected several fens that are located between the mine and Cement Creek.  Fens that are influenced by mine discharge include those below the Mogul Mine, the Adams Mine, and Red and Bonita Mines.  There are areas of deposited sediment within the Mogul Mine fen, but water from mine discharge appears to intermingle with other sources of water extending over about 60% of the fen.  Below the other two sites, there are areas of live fen interspersed with large areas of bare organic and mineral soils.  Much of the bare area appears to be former fen.  Mine discharge appears to have reduced the size of the fens by erosion, alteration of hydrology (due to flows being diverted to the eroded bare areas), and potentially by toxic discharges, including large amounts of oxidized pyrite (von Guerard et al. 2007).

[bookmark: _Toc313797643][bookmark: _Toc313798076]Iron Fens

According to the Colorado Natural Heritage Program, iron fens have only been reported in Colorado.  Although it is possible that fens with this unique composition occur elsewhere, the name ‘iron fen’ appears to be unique to this state.  

Iron fens are unique in that they have acidic water, high ion concentrations, and feature limonite (bog iron) terraces.  Of the 15 iron fens or fen complexes in Colorado, five are located in San Juan County.  The CNHP considers all of Cement Creek valley floor from near Gladstone to below Topeka Gulch to be part of the Cement Creek Iron Fen Potential Conservation Area, with the most prominent examples present at Tiger Gulch and Topeka Gulch.  The Tiger Gulch site occurs on private land outside the Study Area, but was observable from the road and extends into the Study Area; while the Topeka Gulch site appears to be on private land and is not visible from the road.  

The natural iron in the area has combined with ferricrete formations to form iron fens along the creek.  These unique aquatic features exist in the presence of iron but do not appear to be negatively influenced by creek flows.  Additionally, there does not appear to be any correlation between the existence of ferricrete and wetlands.  

Vincent et al. (2007) conclude that fens and wet ferricrete in Cement Creek were formed during various times and unlikely related to mining.  The chemistry and mineralogy of the inter-peat silt in iron fens is significantly different from those of modern streambed sediment in Cement Creek.  Their research shows that only three iron fens were formed by the aggradation of  Cement Creek and that in the majority of cases overbank flows did not supply floodplain sediment nor the water required to sustained these features. 

They conclude that both wetlands and wet ferricrete result from the perennial emergence of ground water that originated in tributary sub-basins, rather than from Cement Creek itself.

They also conclude that iron fens in settings like Cement Creek accumulated independently from stream processes, and that they are an indicator that ground water seeping from the valley sides was the source of water in prehistorical times.  









[bookmark: _Toc307916708][bookmark: _Toc313797645][bookmark: _Toc313798077]Section 7 SEVEN	Conclusion

A total of 73 wetlands totaling 13,571 linear feet or 2.57 cumulative miles in length were identified along Cement Creek.  Nineteen of these wetlands were formally delineated and conform to the USACE and HRS criteria for wetlands.  An additional 53 wetlands were identified within the Study Area as areas with predominantly hydrophytic vegetation.  These areas were not formally delineated, but are presumed to exhibit similar characteristics to delineated wetlands.   Of the 73 wetlands, five had cumulative lengths of greater than 0.10 mile.	Comment by Hayhurst, Barry: 40 CFR 230.3 criteria of vegetation “prevalence”

Need to emphasize that criteria is not normal way of delineating wetlands.  More formal delineation tools only supplemented the 40 CFR 230.3 criteria. 

Additional criteria were used to characterize some wetlands to make the report useful in future work in the drainage (something like that).	Comment by Hayhurst, Barry: As per 40 CFR 230.3?

Hydric soils in were considered atypical or problematic in eight wetlands due to restrictive layers or because iron in the water discolored soils to the extent that hydric characteristics were not discernable. 	Comment by Hayhurst, Barry: Is this relevant for the 40 CFR 230.3 criteria?

The primary source(s) of hydrology in the delineated wetlands was determined Cement Creek, groundwater, or a combination of the two.  Eleven wetlands are sustained by a combination of groundwater and surface hydrology from Cement Creek.  Five wetlands are supported solely by groundwater.  Only three wetlands were supported completely by creek flows.  	Comment by Hayhurst, Barry: Are the streamside wetland influenced by the stream?

I don’t know if we want to get into what contributes to most to the formation of the wetlands.

The scope of this job is to identify the wetlands based on 40 CFR 230.3 criteria and measure the length of the streamside coverage.

Vegetative development is more likely to be influenced by topography, mass wasting of rock, and other natural occurrences rather than surface hydrology, although wetlands appear to be directly impacted by mine drainage and mine activities between the Red and Bonita Mine point Source to below Gladstone.	Comment by Hayhurst, Barry: Is this paragraph necessary and how do you support the statements that are out of the scope of the project?

Seventeen fens along with seven iron fens were recorded in the Study Area.  These features occur on terraces and slopes well above Cement Creek and appear to be supported by groundwater.  Where iron fens form adjacent to the creek, they do not appear to be negatively impacted by it.  	Comment by Hayhurst, Barry: Groundwater or Cement Creek?

Most listed sensitive species do not occur or have potential habitat in the Cement Creek Valley. There is potential habitat for three listed species (Canada lynx, Northern goshawk, and boreal owl), but are unlikely to have a direct nexus to Cement Creek.  No individuals were observed during surveys.  There is a recorded location of the rare sphagnum moss Sphagnum obtusum upgradient of the North Fork of Cement Creek; however, surveyors were unable to locate the species.  	Comment by Hayhurst, Barry: Do not have….	Comment by Hayhurst, Barry: During this study?
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